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(57) The method and apparatus for controlling 
asymmetric dynamic radio bearers in a mobile packet 
data communications system involves use of the radio 
bearers for the specified data rate corresponding to the 
data rate according to the radio packet data service to 
activate a predetermined number of radio bearers only 
according to the amount of transmit data and vary the 
data rate, thereby making it possible to efficiently use 
the radio resources and prevent excessive power con- 
sumption and signal interference. The method for con- 
trolling asymmetric dynamic radio bearers in a mobile 
packet data communications system includes the steps 
of: (a) establishing a plurality of radio bearers having a 
predetermined data rate; (b) examining the amount of 
data stored in a transmit buffer during transmission of 
mobile packet data; and (c) transmitting the mobile 
packet data with the number of the radio bearers 
increased or decreased according to the amount of 
data. 
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and a network 

[001 9] There is further provided an apparatus for con- 
trolling asymmetric dynamic radio bearers in a mobile 
packet data communications system including: a trans- 
mit buffer for temporarily storing transmit data according 
to a radio data service; and controlling means for estab- 
lishing a plurality of radio bearers for transmission of the 
transmit data at a data rate corresponding to the radio 
data service, examining the amount of data stored in the 
transmit buffer and increasing or decreasing the number 
of the radio bearers. 

[0020] The controlling means determines first and 
second thresholds for increasing or decreasing the 
number of the radio bearers. The frst and second 
thresholds TH LOW and TH H | GH are between hysteresis 
values for preventing frequent changes of the amount of 
data stored in the transmit buffer. The hysteresis values 
include first and second hysteresis values are opposite 
to each other with the first threshold TH LOW interposed 
therebetween and separated from the first threshold 
TH LOW at a predetermined distance, and third and 
fourth hysteresis values are opposite to each other with 
the second threshold TH H | QH interposed therebetween 
and separated from the second threshold TH H | GH at a 
predetermined distance. 

BRIEF DESCRIPTION OF THE ATTACHED DRAW- 
INGS 

[0021] The accompanying drawings, which are 
included to provide a further understanding of the inven- 
tion and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention 
and together with the description serve to explain the 
principles of the drawings: 
[0022] In the drawings: 

FIG. 1 is a diagram illustrating the structure of a 
mobile packet data communications system 
according to related art; 

FIG. 2 is a diagram illustrating transmission of a 
variable radio bearer in a method for controlling 
asymmetric dynamic radio bearers in a mobile 
packet data communications system according to 
the present invention; 

FIG. 3 is a diagram illustrating the condition of a 
transmit buffer controlled by the method for control- 
ling asymmetric dynamic radio bearers in a mobile 
packet data communications system according to 
the present invention; and 

FIG. 4 is a flow chart illustrating a procedure for 
controlling asymmetric dynamic radio bearers in a 
mobile packet data communications system 
according to the present invention. 



DETAILED DESCRIPTION OF PREFERRED EMBOD- 
IMENT 

[0023] Hereinafter, reference will be made in connec- 

5 tion with the accompanying drawings as to a detailed 
description of a method for controlling asymmetric 
dynamic radio bearers in a mobile packet data commu- 
nications system in accordance with a preferred embod- 
iment of the present invention. 

10 [0024] An apparatus for controlling asymmetric 
dynamic radio bearers in a mobile packet data commu- 
nications system according to the present invention 
includes the same components as illustrated in FIG. 1 , 
i.e., a mobile station 1 requesting a radio data service 

15 and a network 2 providing the radio data service to the 
mobile station 1. These components have their func- 
tions newly defined in the present invention. 
[0025] The mobile station 1 includes a transmit buffer 
1b for temporarily storing transmit data according to the 

20 requested radio data service, and an MAC 1 a for estab- 
lishing a plurality of radio bearers used to send the 
transmit data at a data rate corresponding to the radio 
data service and examining the transmit buffer 1b to 
increase or decrease the number of the plural radio 

25 bearers established. 

[0026] The network 2 includes a transfer buffer 2b for 
temporarily storing the transmit data according to the 
radio data service requested by the mobile station 1 , 
and an MAC 2a for establishing a plurality of radio bear- 
so ers used to send the transmit data at a data rate corre- 
sponding to the radio data service and examining the 
transmit buffer 2b to increase or decrease the number of 
the plural radio bearers established. 
[0027] FIG. 2 illustrates transmission of a variable 

35 radio bearer in a method for controlling asymmetric 
dynamic radio bearers in a mobile packet data commu- 
nications system according to the present invention. 
FIG. 3 illustrates the condition of a transmit buffer con- 
trolled by the method for controlling asymmetric 

40 dynamic radio bearers in a mobile packet data commu- 
nications system according to the present invention. 
And, FIG. 4 is a flow chart illustrating a procedure for 
controlling asymmetric dynamic radio bearers in a 
mobile packet data communications system according 

45 to the present invention. 

[0028] Now, reference will be made in connection with 
FIGs. 2 to 4 as to a detailed description of a method and 
apparatus for controlling asymmetric dynamic radio 
bearers in a mobile packet data communications sys- 

so tern in accordance with the present invention. 

[0029] First, the MAC 1a of the mobile station 1 
requests the network 2 to provide a radio packet data 
service (S1). 

[0030] Upon receiving a radio packet data service 
55 request message, the MAC 2a of the network 2 exam- 
ines a data rate corresponding to the radio packet data 
service, establishing a plurality of radio bearers for the 
data rate as shown in FIG. 2 and sending data tempo- 
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rarily stored in the transfer buffer 2b to the plural radio 
bearers according to the radio packet data service (S2). 
[0031 ] The mobile station 1 receives the transmit data 
according to the plural radio bearers for the data rate 
corresponding to the radio packet data service. Upon 
receiving the radio packet data service, the mobile sta- 
tion 1 sends the data corresponding to the radio packet 
data service or control signals, temporarily stored in the 
transmit buffer 1b, to the network 2 with the plural radio 
bearers at the data rate. 

[0032] Here, FIG. 2 illustrates the station that the 
mobile station transmits the data service with the radio 
bearer (y kbps multiplied by 2) out of data rates (y kbps 
multiplied by 4) to the network 2 and the network 2 
transmits the data service with the radio bearer (y kbps 
multiplied by 1) out of data rates (y kbps multiplied by 4) 
to the mobile station 1 . 

[0033] That is, the MAC 2a of the network 2 compares 
the amount of data temporarily stored in the transmit 
buffer 2b shown in FIG. 3 with a first threshold TH LOW> 
and the MAC 1a of the mobile station 1 compares the 
amount of data corresponding to the radio packet data 
service or the amount of data according to the control 
signals, temporarily stored in the transmit buffer 1b, with 
the first threshold TH LOW (S3). 
[0034] If the amounts of data stored in the transmit 
buffers 1b and 2b are lower than the first threshold 
TH LO w. the individual MACs 1 a and 2a of the mobile 
station 1 and the network 2 check on whether a first 
internal timer T LO w ( n °t shown) is set. If the first timer 
T LOW is not set, the individual MACs 1a and 2a reset a 
second timer T HIGH (not shown), setting the first timer 
T LOW at a first predetermined time and checking at pre- 
determined time intervals on whether the amounts of 
data temporarily stored in the transmit buffers 1b and 2b 
are lower than the first threshold TH LO w until the first 
predetermined time expires (S4-S7). 
[0035] If the first timer T LOW is set at the first time, the 
individual MACs 1a and 2a of the mobile station 1 and 
the network 2 check at predetermined time intervals on 
whether the amounts of data temporarily stored in the 
transmit buffers 1b and 2b are lower than the first 
threshold TH LO w un *H tne first predetermined time 
expires, respectively. 

[0036] When the amounts of data temporarily stored 
in the transmit buffers 1b and 2b are lower than the first 
threshold TH LOW for the predetermined time, the indi- 
vidual MACs 1a and 2a of the mobile station 1 and the 
network 2 decide that the amounts of data stored in the 
transmit buffers 1b and 2b are present in region "A", 
providing the radio packet data service with the number 
of the plural radio bearers for the predetermined data 
rate decreased by one and examining the amounts of 
data stored in the transmit buffers lb and 2b at prede- 
termined time intervals. The above procedure is 
repeated until the radio packet data service ends (S8). 
[0037] If the amounts of data temporarily stored in the 
transmit buffers 1b and 2b are increased to be higher 



than the first threshold TH LOw before the first predeter- 
mined time expires, the individual MACs 1a and 2a of 
the mobile station 1 and the network 2 reset the first 
timer T LOW , providing the radio packet data service with 

5 the plural radio bearers at the predetermined data rate 
and examining the amounts of data stored in the trans- 
mit buffers 1b and 2b at predetermined time intervals. 
The above procedure is repeated until the radio packet 
data service ends (S9). 

10 [0038] On the other hand, when examining the 
amounts of data stored in the transmit buffers lb and 2b 
at predetermined time intervals and repeating the above 
procedure, the individual MACs 1a and 2a of the mobile 
station 1 and the network 2 compare the amounts of 

15 data stored in the transmit buffers 1b and 2b with the 
first threshold TH LO w inclusive of hysteresis values. 
Then, the individual MACs 1 a and 2a provide the radio 
packet data service with the number of radio bearers 
decreased/increased by one, or unchanged according 

20 to the comparison result. 

[0039] As shown in FIG. 3, the hysteresis value 
includes first and second hysteresis values a1 and b1 
opposite to each other with the first threshold TH LOW 
interposed therebetween and separated from the first 

25 threshold TH LOW at a predetermined distance, and third 
and fourth hysteresis values b2 and c1 opposite to each 
other with the second threshold TH H | GH interposed 
therebetween and separated from the second threshold 
TH H igh at a predetermined distance. 

30 [0040] The first and second thresholds THlow and 
TH H igh are between hysteresis values for preventing 
frequent changes of the amounts of data stored in the 
transmit buffers 1b and 2b. 

[0041] That is, in a case where the amounts of data 

35 stored in the transmit buffers 1 b and 2b change from 
area "A" to area in FIG. 3, the individual MACs 1a 
and 2a compare the amounts of data stored in the trans- 
mit buffers 1 b and 2b with the first threshold TH LOW plus 
the second hysteresis value bl. 

40 [0042] If the amounts of data stored in the transmit 
buffers 1 b and 2b are kept lower than the f irst threshold 
TH LOW plus the second hysteresis value b1 until the first 
predetermined time expires, the individual MACs 1a and 
2a provide the radio packet data service with the 

45 number of the plural radio bearers decreased by one at 
the predetermined data rate and then examining the 
amounts of data stored in the transmit buffers 1 b and 2b 
at predetermined time intervals. The above procedure is 
repeated until the end of the radio packet data service. 

so [0043] If the amounts of data stored in the transmit 
buffers 1 b and 2b are increased to be higher than the 
first threshold TH LOW plus the second hysteresis value 
b1 , the individual MACs 1a and 2a of the mobile station 
1 and the network 2 reset the first timer H LO w» providing 

55 the radio packet data service with the number of the 
radio bearers unchanged and determining the amounts 
of data stored in the transmit buffers 1 b and 2b at prede- 
termined time intervals. The above procedure is 
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repeated until the end of the radio packet data service. 

[0044] On the other hand, when the amounts of data 
temporarily stored in the transmit buffers 1b and 2b are 
higher than the first threshold TH LO w *h e individual 
M AOs 1 a and 2a of the mobile station 1 and the network s 
2 compare the amounts of data stored in the transmit 
buffers 1b and 2b with the second threshold TH H j GH , 
respectively (S10). 

[0045] When the amounts of data stored in the trans- 
mit buffers 1 b and 2b are higher than the second thresh- 1 o 
old TH HIGH , the individual MACs la and 2a of the 
mobile station 1 and the network 2 check on whether 
the second timer T H | GH is set, and if not. setting the sec- 
ond timer T LOW at a second time, and checking at pre- 
determined time intervals on whether the amounts of is 
data temporarily stored in the transmit buffers 1 b and 2b 
are kept below the second threshold TH H igh until tne 
first predetermined time expires (S1 1-S14). 
[0046] If the second timer T H]GH is set, the individual 
MACs 1a and 2a of the mobile station 1 and the network 20 
2 check at predetermined time intervals on whether the 
amounts of data temporarily stored in the transmit buff- 
ers 1b and 2b keep higher than the second threshold 
TH HIGH until the second predetermined time expires, 
respectively. 25 
[0047] if he amounts of data temporarily stored in the 
transmit buffers 1b and 2b keep higher than the second 
threshold TH H | GH until the second predetermined time 
expires, the individual MACs 1a and 2a of the mobile 
station 1 and the network 2 provide the radio packet 30 
data service with the number of radio bearers for the 
predetermined data rate increased by one and examin- 
ing the amounts of data stored in the transmit buffers 1 b 
and 2b at predetermined time intervals. The above pro- 
cedure is repeated until the radio packet data service 35 
ends(S15). 

[0048] If he amounts of data temporarily stored in the 
transmit buffers 1b and 2b are decreased to be lower 
than the second threshold TH HIGH before the second 
predetermined time expires, the individual MACs 1 a and 40 
2a of the mobile station 1 and the network 2 reset the 
second timer H LOW . providing the radio packet data 
service with the number of radio bearers unchanged at 
the predetermined data rate and examining the 
amounts of data stored in the transmit buffers 1 b and 2b 45 
at predetermined time intervals. The above procedure is 
repeated until the end of the radio packet data service 
(S16). 

[0049] On the other hand, when examining the 
amounts of data stored in the transmit butters 1 b and 2b so 
at predetermined time intervals and repeating the above 
procedure, the individual MACs 1a and 2a of the mobile 
station 1 and the network 2 compare the amounts of 
data stored in the transmit buffers 1b and 2b with the 
second threshold TH H igh inclusive of hysteresis values, ss 
Then, the individual MACs 1a and 2a provide the radio 
packet data service with the number of radio bearers 
decreased/increased by one, or unchanged according 



to the comparison result 

[0050] That is, the individual MACs 1a and 2a of the 
mobile station 1 and the network 2, as shown in FIG. 3, 
compare the amounts of data stored in the transmit buff- 
ers 1b and 2b with the second threshold TH H | GH minus 
the fourth hysteresis value c1. respectively. 
[0051] If the amounts of data stored in the transmit 
buffers 1b and 2b are increased to be higher than the 
second threshold TH HlGH plus the fourth hysteresis 
value c1 , i.e., change from area "B" to area "C" in FIG. 
3, the individual MACs 1 a and 2a of the mobile station 1 
and the network 2 set the second timer T H(GH at the 
second predetermined time. 

[0052] When the amounts of data stored in the trans- 
mit buffers 1b and 2b are kept higher than the second 
threshold TH HtGH minus the third hysteresis value b2 
until the second predetermined time expires, the individ- 
ual MACs 1a and 2a of the mobile station 1 and the net- 
work 2 provide the radio packet data service with the 
number of the radio bearers increased by one and 
examining the amounts of data stored in the transmit 
buffers 1 b and 2b at predetermined time intervals. The 
above procedure is repeated until the end of the radio 
packet data service. 

[0053] If the amounts of data stored in the transmit 
buffers 1b and 2b are decreased lower than the second 
threshold TH H | GH minus the third hysteresis value b2, 
i.e., change from area "C" to area "B" in FIG. 3 before 
the second predetermined time expires, the individual 
MACs 1a and 2a of the mobile station 1 and the network 
2 reset the second timer T H!GH , providing the radio 
packet data service with the number of radio bearers 
unchanged and examining the amounts of data stored 
in the transmit buffers 1b and 2b at predetermined time 
intervals. The above procedure is repeated until the end 
of the radio packet data service. 
[0054] When the amounts of data stored in the trans- 
mit buffers 1 b and 2b are lower than the second thresh- 
old TH H | GH , the individual MACs la and 2a check on 
whether the amounts of data stored in the transmit buff- 
ers 1b and 2b are between the first threshold TH LOW 
and the second threshold TH H | GH (S17). 
[0055] If the amounts of data stored in the transmit 
buffers 1 b and 2b are between the first threshold TH LOW 
and the second threshold TH HIGH , the MACs 1a and 2a 

reset the first and second timers T LO w anc * t high« P ro " 
viding the radio packet data service with a predeter- 
mined number of radio bearers and examining the 
amounts of data stored in the transmit buffers 1 b and 2b 
at predetermined time intervals. The above procedure is 
repeated until the radio packet data service ends (S18, 
S19). 

[0056] If the amounts of data stored in the transmit 
buffers 1 b and 2b are not between the first threshold 
TH LO w and the second threshold TH H | G h- the MACs 1a 
and 2a reset the first and second timers T LOW and 
Thigh examine the amounts of data stored in the trans- 
mit buffers 1b and 2b and repeat the above procedure. 
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[0057] On the other hand, when examining the 
amounts of data stored in the transmit buffers 1b and 2b 
at predetermined time intervals and repeating the above 
procedure, the individual MACs 1a and 2a of the mobile 
station 1 and the network 2 compare the amounts of 
data stored in the transmit buffers 1 b and 2b with the 
first threshold TH LOW inclusive of hysteresis values. 
Then, the individual MACs 1a and 2a provide the radio 
packet data service with the number of radio bearers 
decreased/increased by one, or unchanged according 
to the comparison result. 

[0058] That is, in a case where the amounts of data 
stored in the transmit buffers 1b and 2b belong to the 
area "B" of FIG. 3, the first and second thresholds 
TH LOW and TH H | GH inclusive of hysteresis values corre- 
spond to the first threshold TH LO w minus the first hys- 
teresis value a1 and the second threshold TH HlGH plus 
the fourth hysteresis value c1 , respectively. 
[0059] For the amounts of data stored in the transmit 
buffers 1b and 2b belonging to the area "A" of FIG. 3, 
the first threshold TH LOW inclusive of the hysteresis 
value corresponds to the first threshold TH LOW plus the 
second hysteresis value b1 . For the amounts of data 
stored in the transmit buffers 1b and 2b belonging to the 
area "C" of FIG. 3, the second threshold TH HlGH inclu- 
sive of the hysteresis value corresponds to the second 
threshold TH H igh minus the third hysteresis value b2. 
[0060] As described above, the hysteresis values 
have a buffering function when the amounts of data 
change from the area "A", n B n or "C" of FIG. 3 to around 
the first and second thresholds TH LO w an d th high- 
[0061] When the individual MACs 1a and 2a of the 
mobile station 1 and the network 2 are removed of all 
radio bearers, the radio packet data service is inter- 
rupted after a predetermined time. If there exists data to 
be transmitted within the predetermined time, the radio 
packet data service is resumed with the radio bearers 
added through a radio bearer adding procedure. 
[0062] Even when using all the radio bearers initially 
assigned, the MACs 1a and 2a of the mobile station 1 
and the network 2 can establish additional radio bearers 
in negotiation with each other as long as the amounts of 
data belong to the area "C of the transmit buffers. 
[0063] As described above, the method for controlling 
asymmetric dynamic radio bearers in a mobile packet 
data communications system according to the present 
invention involves use of the radio bearers for the spec- 
ified data rate corresponding to the data rate according 
to the radio packet data service to activate a predeter- 
mined number of radio bearers only according to the 
amount of transmit data and vary the data rate. This 
makes it possible to efficiently use the radio resources 
and prevent excessive power consumption and signal 
interference. 

[0064] It will be apparent to those skilled in the art that 
various modifications and variations can be made in the 
present invention without departing from the spirit or 
scope of the invention. Thus, it is intended that the 



present invention cover the modifications and variations 
of this invention provided they come within the scope of 
the appended claims and their equivalents. 

s Claims 

1 . A method for controlling asymmetric dynamic radio 
bearers in a mobile packet data communications 
system, comprising the steps of: 

10 

(a) establishing a plurality of radio bearers hav- 
ing a predetermined data rate; 

(b) examining the amount of data stored in a 
is transmit buffer during transmission of mobile 

packet data; and 

(c) transmitting the mobile packet data with the 
number of the radio bearers increased or 

20 decreased according to the amount of data. 

2. The method as claimed in claim 1 , wherein in the 
step (c), the amount of data stored in the transmit 
buffer is compared with first and second thresholds 

25 TH LOW and TH HK3H , and the number of the radio 
bearers is decreased by one when the amount of 
data is lower than the first threshold TH LOW and 
increased by one when the amount of data is higher 
than the second threshold TH H igh- 

30 

3. The method as claimed in claim 2, wherein the 
number of the radio bearers is not changed when 
the amount of data stored in the transmit buffer is 
kept between the first and second thresholds 

35 TH LO w an d TH H igh- 

4. The method as claimed in claim 1 , wherein in the 
step (c), the number of the radio bearers is 
decreased by one when the amount of data stored 

40 in the transmit buffer keeps lower than the first 
threshold TH LO w until a predetermined time 
expires and increased by one when the amount of 
data stored in the transmit buffer keeps higher than 
the second threshold TH H | GH until the predeter- 

45 mined time expires. 

5. The method as claimed in claim 4, wherein the first 

and second thresholds TH LO w arK * TH HK3H are 
between hysteresis values for preventing frequent 
so changes of the amount of data stored in the trans- 
mit buffer. 

6. The method as claimed in claim 4, wherein the hys- 
teresis values comprise first and second hysteresis 

55 values are opposite to each other with the first 
threshold TH LOW interposed therebetween and 
separated from the first threshold TH LOW at a pre- 
determined distance, and third and fourth hystere- 
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sis values are opposite to each other with the 
second threshold TH H igh interposed therebetween 
and separated from the second threshold THhigh 
at a predetermined distance. 

5 

7. The method as claimed in claim 1, wherein the 
steps are supported in MAC (Medium Access Con- 
trol) protocols of a mobile station and a network. 

8. An apparatus for controlling asymmetric dynamic 10 
radio bearers in a mobile packet data communica- 
tions system comprising: 

a transmit buffer for temporarily storing transmit 
data according to a radio data service; and is 

controlling means for establishing a plurality of 
radio bearers for transmission of the transmit 
data at a data rate corresponding to the radio 
data service, examining the amount of data 20 
stored in the transmit buffer and increasing or 
decreasing the number of the radio bearers. 

9. The apparatus as claimed in claim 8, wherein the 
controlling means is an MAC protocol. 25 

10. The apparatus as claimed in claim 8, wherein the 
controlling means determines first and second 
thresholds for increasing or decreasing the number 

of the radio bearers. 30 

11. The apparatus as claimed in claim 10, wherein the 
first and second thresholds TH LOW and TH HIGH are 
between hysteresis values for preventing frequent 
changes of the amount of data stored in the trans- 35 
mit buffer. 

12. The apparatus as claimed in claim 11, wherein the 
hysteresis values comprise first and second hyster- 
esis values are opposite to each other with the first 40 
threshold TH LO w interposed therebetween * and 
separated from the first threshold THj_ow at a P re ~ 
determined distance, and third and fourth hystere- 
sis values are opposite to each other with the 
second threshold TH H | GH interposed therebetween 45 
and separated from the second threshold TH H | G h 

at a predetermined distance. 
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